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(54) C5B?g©««5] mm^-^v Y^^axmmma. 

(57) [J||i<j] 

siisffi -To tz. ^commmm. 1 1=. \-mm)-^ -y k tc s v ^ 
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^'K ?: ti> % c7) T' * ^ fi^^s 2 mm(D^^mi^s^m 

> - i;'"ni>^^fi^^^$:-g-t^*OT'^^^*:S 2 ~ 4 

OMP aiJAJiT'A^o5[o!SU?i'f4^A':0. IMPaJ^^Ji 
2 OMP aJiATT'S'Si:'>yi>3>Mi:;!)^Ii&»J-^t)$ti;c 

So 

[0 0 0 1] 
[0 0 0 2] 

m (LSI) ¥'^»®^bA«ii^■r'S^J. •^■n^C'P|i^^ 
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IS, Mx.^^Bi^lV'fi'□T'/^'-f X 1 9 9 4^7^-^5 0 

1/ > {i:;^ ;i/ - TiN - ;i/Si5CD^ffl -f t tc J: s MSBS & (fi]± 5 i± 
S B«JT-, -ffc^SU^aWWIg (CMP : C h e m i c a 1 
Mechanical Polishing) & 

[0 0 0 3] -ffifCCMP^Sti, :S^Q.^#;T'fe^4i^ 

zLtji^t^i^<Dmmj-^^v F, iufBW^g^^•>y F&#jf-r^w 
^tmmj-^v\^-kmnmm-^'^^z.h\z^^). ^mwm 

20 m-fti^vny (si02) MT-fi, ^mi^mmtmm^'^ 
)t>, ^m^m^<D^^^^m-\z-mmiMJL-t^t~Mz 

\t, i^m-ii^m^ \z is^ ^ Wfi }c f ■© 'Z-mif^ -o o 

[0 0 0 4] Ld^L, mm^v \^\z^w\^t=.^m^mm 
<D^m\t. mx\i^mii^mm.(D7b^(DR^)m(Dm^\z^ 

^^ww&(D^%^\zi^--\z-^m.-^^7^^t-^\z\%. m 
40 ^-hK ^^f^mi(D-^^m£^t^^)\zn^c>'Tm.'&.(j^u 

^m.^^^:m-hmm\zts^^> 3«^^^^S-7S;W^^la 

3 >$g|iK®<7);?i5ii7b^SP:8-«{cjSe) ^-^*^c^aJ;i«x;^- 
/^^ -;i/gco^ii5v N'^SfMScD Hia ?: 3pgicT* § -f S 

[0 0 0 5] wroaP:9-«J?i^S't4i:^*W^iIlffi'f4£|B] 
±-t-5i:v^e)ffiS•tSS*4^^7^:■tfei?)OW®/^•>v Flc 
B9t-Stie*a$15i:bTlS. 4f M¥ 6 - 2 1 0 2 8 -f-^fg 
50 \Zm-&i\^—m^'^--J F7b^S«ii*'3^X7c. #M¥6 - 2 10 
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si~20psi <DlZ^t}COiSlM'T: 250psi/psi 
JO 0 0 6] ZlZlT'W^MtCtt, iji^S^^SS^B-h®^ 

[0 0 0 7] ^ig®{cB§-rsse5!5S^Si:Lrii, 
8-500622 -f-i2>$g{CiS:»-^v h 'J 'V :^ fcSiSi;?. 

^'yu^y^uifsV^-i,zwimt.LX4, a' 

A) ^^izmiL^m^^t^mmt-r^r~Mz^^ 

^ibizmmm^mizmaLtc^^Kiziimmmtim^ 
z.(D9 4 -^mmmm \tM-^^^ww&<D-mm\z'!u < s v ^. 

[0 0 0 8] S (C, 8-511210 -^dilgtC 

(Ctt, ifs\)^\y^y^-i-4uy. ifsy)fi-Tfs%-V(Ti^ 
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[0 0 0 9] 

10 mmh^mLxnhix^n^^wm(Dmmm^^tjmm 

[0 0 10] -r^fc*,, *5g0^(73.g6<Jtt, ^^<*:S«fC 

s ti r=.mmm t tz it^mwrn^ai i^o^m^ mm iz ^ 
v^miz-t^mi^mji^iBitJimxmm^^rz^o^mm 
]^^^zymmmmx&-DX. ^mii^&^±mi)^i^— 
20 tc^s-ffc$ti^s^«^«-r-g.=fo®T'feu, mm 

mi^m^<Dmmmiz7.i7 ^ y ^mcD^&^izmiz^^i l 
f=.mm/-<y ]^-^j:-c^mmmmfj:imzmmijm^m-mt- 

[0011] 

[M&^st-r^;t«?)CD^©] nm^mmr^r^sbcD^ 

Him-i^mm'^^m-r^mmim.i^:fy^ibf^^mms & 
^ti:it^w^tt?>^mf^^^mmm/-^y h\ j , 
30 r(2)sf^/\.y K, mm^y \^izMm-r^mmmmy'^v 
K. stiiBWigA-y }^^m^-t^mm^&. fj^^bzuz. m 

m L fcluiSW® A- -V F 5: , faf B^^«i:S« (Cff L ^ T 
^MT-, fulHWIg^'y Ffect:t>VSfettW®M$:ll]K 

[0 0 12] 

40 [^mcDmmo^Bm pat, ^mo^mt^o^^^mnz-D^^x 
[0 0 13] ^^m(Dmm^-^y Fti> ^^mmmi^^i- 
m-i^mw:^i^^^msmBS.i!^iiLx^i. 2m&.±<Dm. 

xf£^7fm-mm<Dmsum<iiii*^ttfib<, ^^izaz 
m&.±(Dm-^i^^i^<ii (pk) m-^m^mmmm^nx 

50 ^5:■^:gLT^S^ttfBi»Ifi!c^fe$:fflV^^3i:;i^ mmMCD 
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[0 0 14] *5§B^^c^3^-^^w^®^cfev^T^±, rr^i: 

.^ffi^^^Iiv h U >v ^ XT% 4J-«[^i*^=rA^S^T'fe-5?S 

. =f A!fS^COlS:^4&^5z^^;0^ 0. l~100/im, $ 
litCO. 1 ~ 1 0 /i m, 4#{- Q. 2~ 5 yttmCO^CD^W 

[0 0 15] ;^:|g0^T*^^r^e5 4^-2.=rA^i. OiCJi-^T<7):j!f 
n r. h U ^-^^M^^if:, x 5^ 1/ > - 

-fV/U^rTA, x5^l/>-yn t:b>^fi-^^, 

t KU >d"A, xt^^r n;bt: KU >-x^ U>:3f-ari/ k 

r3"A * ;^ \t.zr^ i>x >^^a-^^*;^ i:'cD vx n^A, x 
^\/y--:/u\^\yy^M-kW-. x^i/>-:/ntfi/i/- 
i/x>^=5^^^a-^^|c.-fci;-©::rL'7^' >^=rAAW* L 

[0016] :ih.n.WT$M-^X^^mm'7 
(Cl^-JC^^UcLTVN^^il^^MS U<, ^•©T^ifttCrrA 
®*-a<*: (C, h U >y i7 & -5 #fl:<!js * « 

StS:, ^®fteCD=rAMfi-aflc{CX^i^ri>S, 

*gSS. T5hm T^yS, -f^yS. xhij;ua, 
7/U7=k: KS. x;?.-r;ua/5:i:'«)'irt6S5:'>'a: 

[0 0 17] ^SfliM^l^fCfeVNT. =rAt;:5i.<z)^Sflg^x^5- 
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- U -r ^-^df U i^^fc trx U t'^^ h'(73:J< U A a yit ^ 
xU7=>^^fli, rf<U7^ S^-7;b;tPX5^U>;i:ii-(Z):tfU 
10 7-Y'y^\nJfyit:r.^\yy?hm%'^. ii<Vyt^y:i^^uy 

Si, d<Ux5^U>7=-L'7c5? liiV-y^Uyv^l^y 
^l/-h, d<Ux5=-U>:h-7^r b- h7S;i:•(Z)4<Ux;^;■f■ 
;l/5^^^^fll, d<U:^-5j<:^^- h^?!«BM, t^x;b;i5^;b 
X— 5^;i/^i:'0/j<U trx;i/7';i/df;ux— 5^;b3^^Sg, 
iJlf®El^x;b;i?!^Bg. rsV^iy-Say^mn. ^U;^;i/^ 

20 Ka^^sBi, d<uxx7^;i/3^>tfBi, *;u^L/7-f >^f4ffli 

[0018] *^B^CDWMM{i±fScD«fBi©v h U >y ^ 
X tC =f A^S^^^^i)-^ Ufc^i*|-«it Sr^t-r S^BgJffl^ife 

mmii-t^mmm^!^tLx. ju^y/-^^ h^^v^.^ 

\yy (HI-PS) , Ti'U ^xMi.,)^r-=^-r^3^^'- 
X5^U>^a-^#:?:^t^©BiM^^(AB S^^, T 
30 ^"J nx h U;b-T^? U;b=l'A-x¥i:r^5^fi^<!ji:5:-^ 

tJ^SBIiia^iai^ (AA safSg) , U nx h u;i/-xf=- 
L/>:/nfl/>:JA-^^U S-^^^c tfiSfIi,M 

-X^ U>j^S-^<$:?:^tf^Bg$§figi^MB S^flgy , 
U nx h V jv-i^m^ftif^UJ^^uy-T.^iyy^m. 

^i^^^timmm^m (Acs^Bi) ^^ao^^i^mt::^ 
"^lyy^mE^^^timmmmti^m^f^n^o ^^v^tu 

Snm^^t LX. d<Ux^b>$:-i-ti>^B|(C7M^:7-i' y 

40 ?hzJ2^^-}^nbrzmm^m. ^vz^n^uy^^tjm 

flgtc^r U7-f >^rrA5::9-«CUfe^flM»I^#, *fU:/n 
^^l/>-*rux5^l/>#^a■a<^:$:■i•t^^Sl|{c^b:7^' > 

9i?»=rA$:tJMi:Ufe^Siffl«W^l-f'btl^. aKUT^ K 
?kmm^ h 'J >v i';^C:iAS5z^^$::9-ffic^gi:-r^ttBgi?B5£ 
^tbX. ^U7^ K$:^tfmflg(C, Tt-b^-O^rTA 

7i«#(f ib^n^s. Ki: LTli, -^-fp^e, -^-f 

D>8. -^-<D>1 1, ■^'f n>l 2, ^h-YD^S 6, 
•:h-fa>6 8, f--r P> 6 1 0;5:t:7b^^lf iTs^J 
50 X 7" ;u^^Sfll fC rf Afi2^ ^i-fficti il T .5 <Sflli?fi^i& 
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(0 0 19] (A) crA?s-f[:;^5^b>m^flgi:LTtt, 

^ig5:ilofe=bS:-t-t?*;®T'S)^. fl:^6U{C« (a 1) 

ASa^#: 5-80 MSSPfC ( a 2 ) ^T^i^kT-;!/^ 
#4^*c5: 2 0 SJ:%JiA±-^;t^S#J:^*t^ 20 
•^#;9 5-2 OaSSPSri^^^ hfi-^LT^§f^^^•5 (A 
1) i^^:7 h iPi) «-^«i:5~l 0 0aS%il (a 3) 

^m^^-jvsh^A^^ 2 oas%>:i-h-^*-rs*4<!j: 

tfctt#a:#:ii-&^^&M^LT^f (A 2) 

^ (^) M-^#:0~9 5S*%i;;i)Mi^S*j(Z)/i':^T' 

[0 0 2 0] ±|a (al) =i-AKM-^<*ilLT{4, 
:^eM|g:<)^OTC;i(TG)*cDjb^$if®T'feU. i:;>'x>s!t=r 

[0 0 2 1] rfA^M-^«t(Z5=fi.^S^fltt4^{CMPM$^X 
?i^r^5b^ rl"2=,:fez^cDMft^±&:Kz^@;6^ 0 . i ~ i 0 a 
m, 4ftC0. 2 — 5 MmCDtiCD;^':^?* 

fii-?-CD¥±^aafii^flii r Rubber Age Vo 40 
1. 88 p. 4 8 4—4 9 0 (1 9 6 0) by E. 
Schmidt, P. H. Biddisonj IBISCD 

N U .-i? Aig;groS«aj:55-^ J: U 5 0 %(D 

SjfiSiim^^'^^s, j^acsm-^MMi^, &.mmmmmiz 
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[0 0 2 2] (a 2) 5?§:^!^x;U;3?,^fi<!jciiLT{iX 
a u^, ti'::.;!/ o-x 

[0 0 2 3] ^$i^l^x;L/^^S^jsJ.:;^CO#J|*^ LX 

T<:r';;l/®^xx5^;^^^^#J:^^c;!)W^b<fflv^e3 
tt^o i/T>-ffci^x;u^#a^.i: LTtiTi' U nx h u 
;k ^c5?^UnxhU;K x^^ U ox 1> i;;i/7S:i;*':p 
i-fe>tiS7b^ ^icTi' U nx h U;!/*^* LVN, (;i 
^) Ti"J;i/^x:;c7^;b^#fi:<if:i:L/Ttt7'^7 U;i/^fe 

i -y5^;i/{C j;Sxx7^;Wt:#;7j:i:'*':^{f fbti^ 

liT. ■ffiC01:rx;i/^#4#;, MAt^-^ U-T $ N-^ 

[0 0 2 4] (A 1 ) N (^) a-^^p:^Cfe^^TM 

yy'fti^-jiy^i^mA^^mi-^r^m-^izitt, mBrm^^ 

T/!jW^U<, $^3}C5 0aft%JiAT7bW* L<MVMi> 
tiSo tr=. Ti? U;b®x^5^;u9i^#*#:$:ii-^ 

1--5^-a-(cf4, 8 oas%iMT;b':$f* U<, $'itc7 5 

-^#»{CSl-J5^S^t^x;i/^#4#, i/T>-fbl^x;i/.2^ 
■**<ifsfij;t>' (^^f) u;b^x7.^;bS?(#s^*=oiH 
-^M(Dmmti'' 9 5-2 0 a»%*w* L < . $ 6 fCj?^ 

L<tt9 0-3 OM&%X'&^, 

[0 0 2 5] (A 1 ) N (^^) fi-&^^?:#ol^(^ 

m-^i^ 1 0 0 Msspcf, rr Ai^s-a-^ 5 a4SPii^±*^» 

*L<, ^ibtc^f* L<{±1 om»SPJi^_h, 
(7)^|g$:a;^*3;5iV^7z^?)8 oaaapjiAT7bW*L<, ^ 

e>(Cj?^ L<tt7 0MSSPJ^AT:^^MV^e3no„ SS:-** 
fc}i^g#:ig^ife;tt 9 5fifi:SPJiAT7b':^^ U < . $ 
e5{C$ifSU<tt9 OSiSP^T, * 2 0 fifl:SP«±/&'^ 
tS-tL<. $e)(Ci?*L<l±3 OSSSPIiA±T-£)^„ 
[0 0 2 6] (Al) ^'•^7h (^) 

L T ?Lf ta-^ f •2> il' <fc o T If .5 Z: il T- ^ 

[0 0 2 7] (Al) ^/^^h (Pi) m-^mt, rTAK 
a^»{c*fi<*:Sf^limS<4JiS^4*j!)^i^5 7 h L^c^^ii 
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*Lfe=foCDT'SS, (A) f=y-7V (^) m.-^^(Df=y 
S> X 1 0 0 

(3 O'CT't!!^) 0. 2 5-0. 8 0 dl/ 10 
g, #{C0. 2 5 — 0. 6 0 d l/g©«gH:6^^S U< 

[0 0 2 8] (A 2) t^rL;u^ (^) M-^^il LTtt 
(a 3) 5?S:^l^^;i/9?s-*S^*^5:i^^i:-rs^^a-^<^cT' 

2 a>:;(± ^ M V ^ -S 3 i: Tii^T' ^ -S . 

[0 0 2 9] ^m^}^=.)v?hmMmjL^<Dmmi^t lx 20 

tf::i;i/^#S#:il LTttTi' U n-h U;b, ^l. ^ V U 

5o f!lx.«, Vlz-Y^K, N-;i-?^;bVV-Y ^ K, N- 
-f ^^>^^i:•©;^;;b;jf:^^i/;l/S$:-g•:^-rob:r- 
S 5:^*1- 5 I:^-;!/^**^*, 7^U;i/S87^ yx5^ 40 
^xx;!/^ 5 y x^;L/, ;i ^ ^ u ;i/S!i/i? P'N^i/;i/T 

t::rx;i/7^>, 7U;UT5>, ;< T U 5 N- 
:<^JVTV JU7S.y. r^U;b7 5K, ^^^U;i/7$ 

K, ^N-;t ^;U7^' U;i/7^ K, r/" h ^;u7'^ ij 

;i/7'5 K. N-::/nt:;u^tc5?irij;u7 5 K, 7^/^*^ 

i^7^ y^$:*-rst^x;u^#fi<!ji:. 7 'J 2 - t 
Kn^i/x5=-;i/, ;<:5?i"j;u@f2-t KDdri/x^;k • so 
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10 , 

7^^ .u;i/S3 - 1: Kn=Jri>yn ^^^";;i/gp3 - 
t Kn=3Fi>':?'ni^;i/, 7i'U;L'®2, 3, 4, 5, 6- 

^>c5f t Kn:^i/'\dri/;i/, ^ :5f y 2 , 3, 4, 
5, 6 H Kndri//Nap>>;i,, 7i'y;bK2, 
3, 4, 5 -7=- h^t KndrJ//0-?^;i/, ^^^'y;bSf 
2, 3, 4, 5— 7^ h^t Kn:Sri'^>^;t/, 3-tK 
a^i/- I -zfu^y^ 4 -b Kndps/- 1 -;:)'-7^>, 
i>::;,-4 -b: Kn^i>- 2 -:fT->, h^>;?.-4-t 
KpdrS/- 2 -■/•T->, 3 -t: Kn:3ri^- 2 
l--7'n'^>,. 1, 4 -iyti Kp:i^i/- 2 -:/7=•>7S:i:• 
x;b-2-^^ityu>, X7^x;b- 2-:;f^-y-!/y 

2- (l-zfy^-jv) -2-:^^-9-l/y>;SJil'(757j- 
=ir-y-\/y l^x;i/^#S<!^;5:i:*®'i-|g*?:-g- 

[0 0 3 0] ( A 2 ) fc^x;i/3?! (^^) fi-^^^:CD«^Sfig^> 
T'&S (a 3) 5f§^l^-;i/^¥s<*<7)iiJ-^tt®I§;M^ 
tKDM«ftt®col^.#.7i^e>, ±#*1*{c*fL2 0M4% 

Wj'&o^mAt)-^ ^60 fi4%Ji-^T*W^ L < , $ t fc^S 

L. < « 5 0 A&%&.rx^^; ir=. u^) Ti^vjim 

X ^iS-a-f S [c {± 8 0 M»%^T;6^ 
^!f*L<, $^fC7 5fia:%OTA^^f^L<ffiVMi^^ 
is-^-r-s^-^tctt, 6 oii*%;i^T*ws u < , $ ^3 }c 

5 Ofifiro^i^T:^^^* LVN. 

[0 0 3 1] ( A 2 ) fc^x;u^ (^) ^{cffl 

3or:s!i^) :^)^ o. 40—0. sodi/g, ^ 

{CO. 4 5 — 0. 6 0 d l/gO)*gHO=bCO;<)^ ^fe 

N, N-i:/-;4 5^;i/Ah:;uA7^.K^^, 3 o'cm^l^r^m 

■^{CfiO. 3 5 — 0, 8 5 dl/g, #IC0. 4 5 — 
0. 7 0 d l/g(7)^ffl(Dt)CD*^ «i*gfi^14®> 

[0 0 3 2] (A 2) trx;b5i^. (Pk) S-^«s:(Z)ggjtiSi± 

[0 0 3 3] :32^m^t:^^iyy^mm^^^r^mmm 

Ztti'^X^^, 'e<^J:^^£mmtLX\t^V:tlyy^y 

mm. d< y 7 «v -fb X y 7^ ^/ •^d< y js^b t^x y 7= > 7i 

Ji^\yyfjtt:(Dyi<V^h^J\a¥yit3i'f- L'^^^SBg, 
y 5t- dp t/ U > 75: ^ y ;t =5r i> 7 ; U # b > ^ ^ 
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/KU l^-;b;<5=-;i/3C-5^;i/^c2i*(3D:KU tr:^;i/T;i/#;ux r-^-SZlil*^*?* U<. O. 5~3 mmOO^Sffl, ^iblrZ 

sy/ d^uTU u- htffli, i/u n->^si7fei:*;b'^(f [0 0 3 8] :^^m(Dmmmizii. mmM(D^^m»m^ 

[0 0 3 4] ::iM.^^t7.^\yy^mmi'^m-t^mmm lO ;S;t:cDBS5T\ M^c^i^?L7b^|g^:^e>t^Tv^^:li:7b^^ff 

^^CD*T% =iM.?SL^\:7.^\yy^mSM&,^(Dm^^(D^^ *Lvx. LTli, |BI.e.^R. Vi^^g, Kelt, * 

ilTb^^j, ^I§M^#©1~6 OM*%;i)W*L<, $ ttO. 1 mm;^)^^3^WJgM®^$^T-CD$5HT^ ifcDifil 

lC^*U<}i5~5 OfiS:%T'feU, BSUtC/SCTii-^ itO. l ~ 5 mmG)^HT-, ?t®tf^v9=-«2~ l 0 0 m 

[0 0 3 5] ^^m(Dwmmtr£^mmm^^^o^^2^ t*^v>l, mltvn;s:<t%^v>. Ticoiagfj: o . 

4x-5WSMO?SS^!¥tt^*^'C£TbTV><. mmm(D^ 20 [0039] t^^^T-}*, ±fHW®^h-^fci±Ti7-yi/ 

Stt, :/HT7=^n>l-^?®SD7!)U 0~9 0<D«SHT- H >jl$:igt1-TSTI&/N'>V Ki:i--5 3 Uv^, 

^.5ri:AWSL<, ?B!S*M^$V^^i^{C}±4^5|[#*;S [0 0 4 0] 2{c5§^T'®ir-vi>H>jltt, JISiFlM^Jtc 

■^izitii^m^mm^mizx^^y^^ti^^^L^-r<fji (S. av=-M±m suba4oo)©fa. n 

?i'f£^(i, JIS K7 2 0 3{Cf3^CD«Ky^^:^^>y . 6 0MPaiilk±Xt)^-D^mVW-\$.mtl^0. 1—2 OMP 

i7(Z)fflif^:^iSic=}:ya!i^$n«ffl{f!P'i4^T'i 0 o a.X'S>^!^^^m-r^^viy3ymt>'^iif^L^\ mmv 

-1 0 0 0 OMP aOffiHT'fe^3il;b^^f* L<. fiif Sftt^TbVJsS ^x^^-^tt, ^^fl!:S^g:^®(Z)^Sffi<Z)i£J— 

— ^C^T;^;&v^MrSI*':^)-5o $ liJC^f* L<liffllf5l't4^ (C^f * U^^^§!55U#'t^^CDffiHtt, 0. 5—1 OMP a 

tt3- 0 0 — 3 0 0 OMP aT'S)-2>3i:;i^i 'J^f^ LV>^Sf T'&o, 

|g#'ffi?:-^;to„ ^fiiSafiX^cf^OrrAcD-^Stt, W^ii [0 04 1] ^ZLT-^^Sf'ffi^iiti, ^ fb;?)^ 

8 0ag%, $<b{C$f*U<{±l 0-4 0«i%(Z)4ga a^-ft^riai^fo. ^«Pffi^ = W*DS:5/ («s:«^ft 

[0 0 3 6] *f§0jOW^Ml±, ■fftlSIV h U >v<5'Xi:rr cm^X&^J. Zt\,lzm:^&^lzmU!±tl^ 0 . 07MP 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The polishing pad for semiconductor substrates characterized by including the polishing layer which 
consists of a resin constituent which has phase-separation structure. 

[Claim 2] The polishing pad for semiconductor substrates according to claim 1 characterized by the resin 
constituent which has phase-separation structure being a resin constituent containing rubber; 
[Claim 3] The polishing pad for semiconductor substrates according to claim 2 which is that in which a resin 
constituent contains thermoplastics as components other than rubber. 

[Claim 4] The polishing pad for semiconductor substrates according to claim 2 to 3 which is that in which a resin 
constituent contains a rubber strengthening styrene resin. 

[Claim 5] The polishing pad for semiconductor substrates according to claim 2 to 4 which is that in which a resin 
constituent contains an acrylonitrile-styrene-butadiene copolymer. 

[Claim 6] The polishing pad for semiconductor substrates according to claim 1 to 5 with which a polishing pad is 
characterized by sticking the cushion layer whose hauling elastic modulus a polishing layer and a bulk-modulus 
are 60 or more MPas, and is 0.1 or more-MPa 20 or less MPa. 

[Claim 7] The polishing pad for semiconductor substrates according to claim 1 characterized by forming the slot 
or the hole in the front face of a polishing layer. 

[Claim 8] The polishing pad for semiconductor substrates according to claim 1 characterized by carrying out 
melting kneading of the resin constituent. 

[Claim 9] the claims 1-8 which stand face to face against a polishing head and a polishing head — the polishing 
equipment characterized by providing the driving gear made to rotate the turn table which fixes the polishing pad 
of a publication, and this polishing pad to either and a polishing head, and/or a turn table 

[Claim 10] the claims 1-8 which fixed the semiconductor substrate to the polishing head and were fixed to the 
turn table — the polishing technique of the semiconductor substrate characterized by rotating the 
aforementioned polishing head and/or a turn table, and grinding the aforementioned semiconductor substrate 
where a polishing pad given in either is pressed against the aforementioned semiconductor substrate 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[aool] 

[The technical field to which invention belongs] this invention relates to the polishing equipment and the 
polishing pad which carry out the flattening of the front face of a surface metallurgy group wiring of the insulating 
layer formed on a semiconductors substrate, such as silicon, mechanically further about the polishing equipment 
and the polishing pad of a semiconductor substrate. 
[0002] 

[Description of the Prior Art] integration is progressing every year and, as for the large-scale integrated circuit 
(LSI) represented by semiconductor memory, also in the manufacturing technology of a large-scale integrated 
circuit, high-density-ization is progressing in connection with it. Furthermore, in connection with this high- 
density-izing, the number of laminatings of a semiconductor-device manufacture part is also increasing. The 
irregularity of a semiconductor wafer principal plane produced by making it the laminating used as a problem 
conventionally by the increase in the number of laminatings poses the problem. The flattening of the 
semiconductor wafer using chemical mechanical-polishing (CMP:Chemical Mechanical Polishing) technique is 
examined for the purpose which is the purpose with which the shortage of the depth of focus at the time of the 
exposure resulting from the irregularity produced by carrying out a laminating like as a result, for example, the 
50-57 pages publication of the Nikkei micro device July, 1994 issues, is compensated, or raises the wiring 
density by the flattening of the through hole section. 

[0003] Generally CMP equipment consists of a turn table holding the polishing pad for performing polishing 
processing of a polishing head and a processed material in which the semiconductor substrate which is a 
processed material is held, and the aforementioned polishing pad. And using the slurry which consists of an 
abrasive material and a medical fluid, by making a semiconductor substrate and a polishing pad motion relatively, 
the fraction which the layer of a semiconductor substrate front face projected is removed, and polishing 
processing of a semiconductor substrate smooths the layer on the front face of a substrate. The polishing speed 
at the time of a polishing manipulation of this semiconductor substrate is proportional to the relative velocity and 
the load of a semiconductor substrate and a polishing pad mostly by the silicon-oxide (Si02) layer formed by one 
principal plane offer example, a semiconductor substrate. Therefore, in order to carry out the polishing 
manipulation of each fraction of a semiconductor substrate uniformly, it is necessary to make such a load 
uniform at a semiconductor substrate., 

[0004] However, the front face of the semiconductor substrate held on the polishing head has kneading on which 
it crawls on the whole in many cases by deformation of the curvature for example, with a semiconductor 
substrate from the first etc. Therefore, in order to give a load uniformly to each fraction of a semiconductor 
substrate, it is desirable to use a soft polishing pad in the viewpoint which imitates the wave of a semiconductor 
substrate which mentioned the polishing pad above, and is contacted. However, since it learns from the local 
irregularity on a semiconductor substrate front face and a polishing pad deforms although the imitation nature to 
the wave of the aforementioned semiconductor substrate can be raised when performing the polishing 
manipulation for the flattening of irregularity, such as an insulating layer formed in one principal plane of a 
semiconductor substrate using the soft polishing pad, not only a heights but a concavity will be ground and flat 
nature will become bad. On the other hand, with the case where the soft polishing pad mentioned above is used, 
when performing a polishing manipulation of a semiconductor substrate similarly using a hard polishing pad, 
although the flat nature of the local irregularity of a semiconductor substrate. front face can be improved 
conversely, in the viewpoint of the imitation nature to the overall wave of a semiconductor substrate, it becomes 
bad and it becomes difficult to attain uniform polishing over the whole semiconductor substrate. Such an uneven 
polishing manipulation becomes the cause which cannot make flat irregularity of the non-set of the diameter of a 
through hole, or a laminating reason, but runs short of the depth of focus at the time of exposure since an 
aluminum wiring is exposed or the thickness of the silicon-oxide insulation film surface after a polishing 
manipulation is different for every fraction. 

[0005] As conventional technique about the polishing pad for filling the conflicting requirement of improving this 
partial flat nature and overall imitation nature, the bilayer pad shown in JP, 6-21 028, A was tried. The bilayer pad 
shown in JP.6-21028,A is a configuration of the bulk-modulus with the polishing layer larger than it which 
contacts soon the semiconductor substrate from which a bulk-modulus is supported in the domain of the stress 
of 4psi-20psi by the cushion layer below 250psi/psi. While the purpose makes a cushion layer absorb the wave of 
the whole semiconductor substrate, it is that a polishing layer is made to be equal to the curve more than -a 
certain amount of area (for example, more than the spacing of a die). 
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[0006] In a polishing layer, only the heights of the local irregularity on a semiconductor substrate front face Is 
ground here, and good flat nature is obtained, The polishing speed shown in the amount of polishing per unit time 
is [ attaining polishing uniformly over the whole semiconductor substrate (uniformity), ] still high» It is required to 
have properties, such as that flat nature, uniformity, and a polishing speed are stabilized and are obtained and 
not to make a semiconductor substrate front face generate blemishes, such as a scratch, by polishing. 
[0007] The polishing layer which sank Into the ****** official report of No. 500622 [ eight to ] uniformly as 
conventional technique about a polishing layer in the macromolecule minute element which has opening space at 
a macromolecule matrix is indicated. Specifically, the hard foaming polyurethane which a polyether system 
urethane prepolymer is made to mix and harden the hollow particle (micro balloon) of a macromolecule as a 
curing agent in order to consider as a 4 and 4'-methyIene-screw (2-chloroaniline) (abbreviated-name 
name:MOCA) and the structure of having a closed cell further, and is obtained is mentioned. Since this type of 
polishing layer has a closed cell, its elasticity of a polishing pad improves. Consequently, the thing of level which 
the fiat nature of the local irregularity of a semiconductor substrate front face can bear practically is obtained. 
Furthermore, an abrasive material is stored In the hole which carried out opening to the polishing layer front 
face, and effective supply of the abrasive material to the point grinding [ semiconductor substrate ] should do. 
Consequently, a comparatively high polishing speed is obtained, and since it has the characteristic features, like 
a scratch blemish seldom enters, this type of polishing layer is widely used for polishing of the present 
semiconductor substrate. However, it has becorhe with a problem that the quality repeatability of the polishing 
layer which there is versatility remarkable to a manufacture result compared with the resin which has the same 
size and thickness since there is a process which carries out a hardening reaction (crosslinking reaction) to the 
manufacture technique while polishing [ this type of ] layer has compound structure on the other hand, and 
which carries out melting, fabricates and is obtained, and is obtained for the reason is not not enough, and 
variation is specifically in a polishing speed by product [ of a polishing Moreover, since it has the hole which 
carried out opening to the polishing layer front face, while effective supply of an abrasive material can be 
performed, In connection with advance of polishing, the polishing waste of the grain of an abrasive material or a 
semiconductor is got blocked In hole opening of a polishing layer front face, and there is also a problem that a 
polishing speed falls. 

[0008] Furthermore, the polishing layer which becomes ****** the official report of No. 51 1210 [ eight to ] from 
the solid-state homogeneous polymer sheet In which the macro and the micro slot were formed on the front 
face is indicated. Specifically, polyurethane, nylon, and the resin sheet of the uniform structure of a 
polycarbonate where it does not foam are mentioned. This type of polishing layer from having homogeneous 
structure, carrying out melting of the resin, fabricating and being manufactured, etc. Since quality repeatability is 
easy to be obtained rather than the polishing layer of the aforementioned foaming structure and there is no 
cellular opening further, while the fall of the polishing speed by the plugging of an abrasives particle or polishing 
waste also has the characteristic feature of the parvus Since there is a problem are easy to generate blemishes, 
such as a scratch, on a semiconductor substrate front face by polishing, it has come to be put in practical use 
until now. 
[0009] 

[Problem(s) to be Solved by the Invention] It resulted to this invention this Invention persons examining 
zealously the polishing pad containing the polishing layer of the structure where of It does not foam which carries 
out melting of the resin, fabricates and is acquired, and finding out that occurrence of a scratch blemish Is 
greatly suppressed compared with the polishing layer which It becomes from the homogeneous polymer sheet 
known from the former while the polishing pad containing the polishing layer which consists of a resin constituent 
which has phase-separation structure as a result has a good polishing property. 

[OOVO] Namely, the purpose of this Invention Is the polishing pad and polishing equipment for using front faces, 
such as an Insulating layer formed In the semiconductor substrate, or a metal wiring, at the mechanical flattening 
process made smooth by polishing. The polishing pad, the polishing equipment, and the polishing technique which 
offer the technique In which the flattening of the whole semiconductor substrate surface is carried out uniformly, 
and were excellent In the quality repeatability of a polishing pad and the stability of a polishing speed, and 
suppressed occurrence of a scratch blemish sharply to the polished surface of a semiconductor substrate are 
offered. 
[0011] 

[Means for Solving the Problem] this invention consists of the following configurations as a means for solving a 
technical probrem. 

"The polishing pad for semiconductor substrates characterized by including the polishing layer which consists of 
a resin constituent which has (1) phase-separation structure", "polishing equipment characterized by providing 
the driving gear made to rotate the turn table which fixes the aforementioned polishing pad which stands face to 
face against (2) polishing head and a polishing head, and the aforementioned polishing pad and a polishing head, 
and/or a turn table." 

It ls^"the polishing technique of the semiconductor substrate which is in the status which pressed against the 
aforementioned semiconductor substrate the aforementioned polishing pad which fixed (3) semiconductor 
substrate to the polishing head, and was fixed to the turn table, and is characterized by rotating the 
aforementioned polishing head and/or a turn table, and grinding the aforementioned semiconductor substrate." 
[0012] 

[Embodiments of the Invention] Hereafter, the gestalt of Implementation of Invention is explained. A weight 
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means mass by this invention. 

[0013] That the polishing layer which consists of a resin constituent which has phase-separation structure is 
included the polishing pad of this invention as a resin constituent which is the characteristic feature and has 
phase-separation structure Two or more sorts of polymers or (**) polymers in the multicomponent system resin 
constituent blended and obtained The resin constituent of the uneven structure where heteropolymers come to 
form a polyphase is desirable, and it is desirable that it is the resin constituent with which melting kneading of 
two more or more sorts of polymers or (**) polymers is carried out, and they are obtained. It is desirable from 
the point that using the resin constituent which comes to contain rubber can adjust the mechanical property of a 
polishing layer within desirable limits, as a result the suppression of occurrence of a scratch blemish of it is 
attained especially. 

[0014] In the polishing layer in this invention, rubber and the other resinous principle carry out a phase 
separation, and the resin constituent which has taken uneven structure is used suitably. Although what has the 
sea island structure with which rubber grain formed the dispersed phase into the resin matrix, the thing which 
has the lamella structure which a resin and rubber separated in layers are mentioned, as for the mol follow G, 
what has the sea island structure whose dispersed phase a continuous phase is a resin matrix and is rubber grain 
especially is desirable. Here, although rubber grain says the polymer or (**) polymer which makes the nature 
polymer of rubber a principal component and is not limited especially about the configuration of the grain, its the 
desirable shape of spherical or an ellipse sphere is desirable. Although especially a rubber particle diameter is 
not limited, a 0.2-5-micrometer thing has the numbei^average particle diameter of rubber grain especially 
desirable [furthermore, ] 0.1-10 more micrometers 0.1-100 micrometers. In addition, the number-average 
particle diameter of rubber grain carries out the digital image analysis of the picture image obsen/ed with the 
light microscope, the transmission electron microscope, the scanning electron microscope, the phase-contrast 
microscope, etc., and it is asked for it. 

[0015] What has a glass transition temperature 0 degree C or less is suitable for the rubber used by this 
invention. Specifically Butadiene rubber, a styrene-butadiene copolymer, an acrylonitrile-butadiene copolymer, 
Diene system rubber, such as a block copolymer of a styrene-butadiene, and a butyi-acrylate-butadiene 
copolymer, Acrylic rubber, such as polyacrylic-acid butyl, natural rubber, graft natural rubber, A natural 
transformer-polyisoprene, chloroprene rubber, a polyisoprene rubber, An ethylene propylene rubber, the 
ethyiene-propylene-diene system ternary-polymerization field, An ethylene-acrylic copolymer, ****** 
sulfonation rubber, epichlorohydrin rubber, An epichlorohydrin-ethylene oxide copolymer, polyether polyurethane 
rubber, polyester polyurethane rubber, a nitrile rubber, isobutylene isoprene rubber, silicone rubber, a 
fluororubber, etc. are mentioned. Olefin system rubber, such as diene system rubber, such as butadiene rubber 
or a butadiene copolymer, an ethylene propylene rubber, and the ethylene-propylene-diene system ternary- 
polymerization field, is desirable especially.' 

[0016] As for rubber grain, it is desirable to distribute uniformly to the resin matrix which is a continuous phase. 
Therefore, the thing to which the graft of the polymer which contains in the nature polymer of rubber the 
monomer which constitutes a resin matrix, its polymer, or it (**) was carried out. To the other nature polymers 
of rubber, moreover, an epoxy group, an isocyanate machine, an acid halide, It is desirable to be embellished with 
the monomer which has at least one functional group, such as a carboxylic-acid machine, an anhydrous acid 
radical, an amide group, the amino group, an imino group, a nitrile group, an aldehyde group, a hydroxyl group, and 
an ester machine. 

[0017] In a resin constituent, resinous principles other than rubber are usually contained, and either 
thermoplastics or thermosetting resin can be used as such a thing. Especially points, such as the molding 
workability of a polishing layer and a quality stability, to thermoplastics is desirable. Specifically Poly-acrylic 
resins, such as a polyolefine system resin, a polystyrene system resin, a polymethylmethacrylate, and a 
polyacryionitrile, Poly-halogenation vinyiidene resin, such as poly-halogenation vinyl system resins, such as a 
polyvinyl chloride, a polyvinylidene fluoride, and a polyvinylidene chloride, Poly-tetrapod halogenation ethylene 
system resins, such as a polytetrafluoroethylene, Polyoxyalkylene series resins, such as a polyoxymethylene, a 
polyamide system resin, Polyester system resins, such as a polyethylene terephthalate, a polybutylene 
terephthalate, and polyethylenenaphthaiate, Thermoplastics, such as' polyvinyl alkylether system resins, such as 
a polycarbonate system resin and a polyvinyl methyl ether, a polyvinyl acetate system resin, a polyurethane 
system resin, a polysulfone resin, a polyphenylene-sulfide resin, and a polyarylate resin, is mentioned. Of these, 
the polystyrene system resin, the polyamide system resin, the polyester system resin, and the polyolefine system 
resin are more suitable in this invention from the point of dynamic physical properties. 

[0018] As for the polishing layer of this invention, it is desirable to become the matrix of the above-mentioned 
resin from the resin constituent which has the uneven structure which rubber grain distributed. Although it is not 
limited especially if it is the resin constituent of uneven structure, as a suitable example As a resin constituent 
which uses rubber grain as a dispersed phase, to a polystyrene system resin matrix A high impact polystyrene 
(HI-PS), the resin constituent containing acrylonitrile-butadiene-styrene copolymer (ABS plastics), The resin 
constituent (AAS resin) containing an acrylonitrite-acrylic-rubber^styrene copolymer, The resin constituent 
(AES resin) containing an acrylonitrile-ethylene-propylene-rubber-styrene copolymer, The resin constituent 
containing rubber strengthening styrene resins, such as a resin constituent (MBS resin) containing a methyl 
methacrylate-Butadiene Styrene and a resin constituent (ACS resin) containing an acrylonitrile-chlorinated- 
polyethylene-styrene copolymer, is mentioned. The resin constituent which distributed olefin system rubber to 
the resin which contains polyethylene in a polyolefine system resin matrix as a resin constituent which uses 
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rubber grain as a dispersed phase, the resin constituent which distributed olefin system rubber to the resin 
containing polypropylene, and the resin constituent which distributed olefin system rubber to the resin containing 
a polypropylene-polyethylene copolymer are mentioned. The resin constituent which distributed what 
embellished the maleic anhydride to olefin system rubber is mentioned to the resin which contains a poiyamide in 
a poiyamide system resin matrix as a resin constituent which uses rubber grain as a dispersed phase. As a 
poiyamide, nylon 6, nylon 8, Nylon 11, Nylon 12, Nylon 66, nylon 68, Nylon 610. etc. are mentioned. The resin 
constituent which distributed what embellished the methacrylate containing a guru ****** machine to 
polyolefine system rubber is mentioned to the resin which contains polyester in a polyester system resin as a 
resin constituent which uses rubber grain as a dispersed phase. A polyethylene terephthalate, a polybutylene 
terephthalate, etc. are* mentioned as polyester. Furthermore, the resin constituent which distributed the butyl- 
acrylate-styrene copolymer or the butyl-acry late-butadiene copolymer is mentioned to the acrylic resins which 
distributed the acrylonitrile-butadiene copolymer to the polyvinyl chloride system resin, such as a resin 
coinstituent and a polymethylmethacrylate. Also in these resins constituent, since the resin constituent 
containing especially a rubber strengthening styrene resin suppresses occurrence of blemishes, such as a 
scratch, greatly and gives a desirable polishing property, it is used more suitably. 

[0019] (A) What took the structure in which the polymer (**) containing a styrene monomer carried out the graft 
to the nature polymer of rubber as a rubber strengthening styrene resin, and the polymer (**) containing a 
styrene monomer contain ** which took the structure which carried out the non-graft to the nature polymer of 
rubber. The graft polymerization of the monomer or the monomer mixture 95, - 20 weight section which contain 
an aromatic (a2) vinyl system monomer 20% of the weight or more is specifically carried out to the nature 
polymer 5 of rubber (a1), - 80 weight section. What consists of 0 - 95 % of the weight of the vinyl system (**) 
polymers which carry out the polymerization of the monomer or monomer mixture which contains 5 - 1 00 % of 
the weight of the graft (**) polymers obtained (A1) and an aromatic (a3) vinyl system monomer 20% of the weight 
or more, and are obtained (A2) is suitable. 

[0020] As the above-mentioned (a1) nature polymer of rubber, the glass transition temperature is suitable for 
the thing 0 degree C or less, and diene system rubber is used preferably. Specifically, acrylic rubber, such as 
diene system rubber, such as a polybutadiene, a styrene-butadiene copolymer, an acrylonitrile-butadiene 
copolymer, a block copolymer of a styrene-butadiene, and a butyl-acrylate-butadiene copolymer, and 
polyacrylic-acid butyl, a polyisoprene, the ethylehe-propylene-diene system ternary-polymerization field, etc. 
are mentioned. A polybutadiene or a butadiene copolymer is desirable especially. 

[0021] Especially although especially the rubber particle diameter of the nature polymer of rubber is not 
restricted, that 0.1-10 micrometers of whose weighted-mean particle diameters of rubber grain are 0.2-5 
micrometers is desirable. In addition The average weight particle diameter of rubber grain is a sodium-alginate 
method (with the concentration of a sodium alginate) given in "Rubber Age Vol.88 p.484 - 490(1 960) by 
E.Schmidt and P.H.Biddison." It can ask by the technique of measuring, the accumulation weight fraction of a 
weight rate and sodium-alginate concentration cream-ized using the cream-ized polybutadiene particle 
diameters differing — the particle diameter of 50% of accumulation weight fractions — asking — Furthermore, 
the number-average particle diameter of rubber grain can carry out the digital image analysis of the picture 
image obsen/ed with the light microscope, the transmission electron microscope, the scanning electron 
microscope, and the phase-contrast microscope, and can search for it. 

[0022] (a2) Especially styrene is desirable although styrene, an alpha methyl styrene, vinyltoluene, o-ethyl 
styrene, p-t-butyl styrene, etc. are mentioned as an aromatic vinyl system monomer. 

[0023] As monomers other than an aromatic vinyl system monomer, a vinylcyanide system monomer and an 
acrylic-ester (meta) system monomer are preferably used from the viewpoint of a mechanical property. 
Especially acrylonitrile is desirable although acrylonitrile, a methacrylonitrile, ethacrynitrile, etc. are mentioned as 
a vinylcyanide system monomer. (Meta) Although the esterification object by the methyl of an acrylic acid and a 
methacrylic acid, the ethyl, the propyl, n-butyl, and i-butyl etc. is mentioned as an acrylic-ester system 
monomer, especially a methyl methacrylate is desirable. Moreover, maleimide system monomers, such as other 
vinyl system monomers, for example, maleimide, N-methyl maleimide, and N-phenyl maleimide, etc. can also be 
used if needed. 

[0024] (A1) 20 % of the weight or more of the viewpoint of the mechanical property of a resin constituent to 
aromatic vinyl system monomers of the monomer or monomer mixture used in a graft (**) polymer is desirable, 
and it is 50 % of the weight or more more preferably. When mixing a vinylcyanide system monomer, from the 
mechanical property of a resin constituent, and the viewpoint of fabricating-operation nature, 60 or less % of the 
weight is desirable, and 50 more or less % of the weight is used preferably. Moreover (meta), when mixing an 
acrylic-ester system monomer, 80 or less % of the weight is desirable, and 75 more or less % of the weight is 
used preferably. 95 - 20 % of the weight is desirable still desirable, and total of the loadings of a' monomer and 
the aromatic vinyl system monomer in monomer mixture, a vinylcyanide system monomer, and (meta) an acrylic- 
ester system monomer is 90 - 30 % of the weight. 

[0025] (A1) Since more than the nature polymer of rubber 5 weight section is desirable still desirable and the 
rate of the nature polymer of rubber at the time of obtaining a graft (**) polymer and monomer mixture does not 
spoil more than 10 weight section and the appearance of mold goods among [ all ] the graft copolymer 100 
weight section, below 80 weight section is desirable still desirable, and below 70 weight section is used. 
Moreover, below 95 weight section is desirable still desirable, below 90 weight section and more than 20 weight 
section are desirable still desirable, and a monomer or monomer mixture is more than 30 weight section. 
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[0026] (A1) A graft (**) polymer can be obtained by the well-known polyhnerization method. For example, it can 
obtain by the technique of supplying and carrying out the emulsion polymerization of the solution of a radical 
occurrence agent melted in the mixture and the emulsifier of a monomer and a chain transfer agent under 
presence of the nature polymer latex of rubber to a polymerization container continuously etc. 
[0027] (A1) A graft (**) polymer contains the copolymer which has not carried out a graft besides the material 
which took the structure in which a monomer or monomer mixture carried out the graft to the nature polymer of 
rubber. (A) Especially although especially the rate of a graft of a graft (**) polymer does not have a limit, 25 - 
100 % of the weight is desirable 20 to 200% of the weight Here, the rate of a graft is computed by the following 
formula. 

Especially although not restricted especially as a property of the polymer (**) which has not carried out rate [ of 
a graft ] (%) =</[ amount / of vinyl system copolymers which carried out graft polymerization to the nature 
polymer of rubber / >] <rubber content of graft copoIymer> xlOO graft, the domain of 0.25-0.60dl/g is preferably 
used for the limiting viscosity [eta] (it measures at 30 degrees C) of a methyhethyl-ketone extractives 0.25 to 
0.80 dl/g. 

[0028] (A2) It is the copolymer which makes indispensable an aromatic (a3) vinyl system monomer as a vinyl 
system (**) polymer. Especially styrene is desirable although styrene, an alpha methyl styrene, p-methyl styrene, 
t-butyl styrene, vinyltoluene, o-ethyl styrene, etc. are mentioned as an aromatic vinyl system monomer. These 
can use one sort or two sorts or more. 

[0029] As monomers other than an aromatic vinyl system monomer, a vinylcyanide system monomer or (meta) 
an acrylic-ester system monomer is used preferably. Especially acrylonitrile is desirable although acrylonitrile, a 
methacrylonitrile, ethacrynitrile, etc. are mentioned as a vinylcyanide system monomer. (Meta) Although the 
esterification object by the methyl of an acrylic acid and a methacrylic acid, the ethyl, the propyl, n-butyl, and i- 
butyl etc. is mentioned as an acrylic-ester system monomer, especially a methyl methacrylate is desirable. 
Moreover, other vinyl system monomers in which these and copolymerization are possible can also be used if 
needed. For example, maleimide system monomers, such as maleimide, N-methyl maleimide, and N-phenyl 
maleimide, are used. The thermal resistance of a resin constituent, and a fire-resistant improvement An acrylic 
acid, a methacrylic acid, The vinyl system monomer containing carboxyl groups, such as a maleic acid, a maleic 
anhydride, a phthalic acid, and an itaconic acid Metaglycidyl acrylate, a glycidyl methacrylate, glycidyl 
ethacr/late, Itaconic-acid glycidyl, allyl glycidyl ether, styrene-p-glycidyl ether. The vinyl system monomer 
containing epoxy groups, such as p-glycidyl styrene Acrylic-acid aminoethyl, dimethylaminoethyi methacrylate, 
methacrylic-acid phenyl aminoethyl, A methacrylic-acid cyciohexylamino ethyl, N-vinyl diethyiamine, N-acetyl 
vinyl amine, an allylamine, a meta-allylamine, N-methyl allylamine, An acrylamide, methacrylamide, N- 
methylacrylamide, butoxy methylacrylamide, The vinyl system monomer which has the amino group or substitute 
amino groups which N-propyl methacrylamide and the amino group combined with the benzene ring, such as 
styrene Acrylic-acid 2-hydroxyethyl, methacrylic-acid 2-hydroxyethyl, An acrylic-acid 3-hydroxy propyl, a 
methacrylic-acid 3-hydroxy propyl, Acrylic acids 2, 3, 4, and 5, 6-****** hydroxy hexyl, the methacrylic acids 2, 
3, 4, and 5, 6-****** hydroxy hexyl. Acrylic acids 2, 3, and 4, 5-tetrapod hydroxy pentyl, the methacrylic acids 2, 
3, and 4, 5-tetrapod hydroxy pentyl, A 3-hydroxy- 1-propene, a 4-hydroxy-1-butene, a cis — 4-hydroxy-2- 
butene, A transformer-4-hydroxy-2-butene, a 3-hydroxy-2-methy|-1-propene, The vinyl system monomer 
which has hydroxyls, such as a 1 and 4-dihydroxy-2-butene 2-propenyl-2-oxazoline, ethenyl-2-oxazoline. An 
improvement of the mechanical property of a resin constituent, fire retardancy. and antistatic nature can be 
carried out using the vinyl system monomer containing functional groups, such as a vinyl system monomer which 
has oxazoiine machines, such as 2-(1 -butenyl)-2-oxazoiine. 

[0030] (A2XThe rate of the aromatic vinyl system monomer which is the constituent of a vinyl system (**) 
polymer (a3) is 50% of the weight or more of a thing preferably 20% of the weight or more to the viewpoint of the 
mechanical property of a resin constituent to ail monomers. When mixing a vinylcyanide system monomer, 60 or 
less % of the weight is 50 or less % of the weight desirable still preferably from a mechanical property and a fluid 
viewpoint. Moreover (meta), when mixing an acrylic-ester system monomer, 80 or less % of the weight is 
desirable, and 75 more or less % of the weight is used preferably. Moreover, when mixing other vinyl system 
monomers in which these and copolymerization are possible, 60 or less % of the weight is desirable, and 50 more 
or less % of the weight is desirable. 

[0031] (A2) although there is no limit in the property of a vinyl system (**) polymer — a limiting viscosity [eta] 
(a methyl-ethyl-ketone solvent, 30 degree-C measurement) — 0.40-0.80dl/g — especially — the thing of the 
domain of 0.45-0. 60dl/g — moreover, an N.N-dimethylformamide solvent and when 30 degrees C is measured, 
0.35-0.85dl/g and the resin constituent with which the thing of the domain of 0.45-0. 70dl/g was especially 
excellent in a mechanical property and 

[0032] (A2) Especially the manufacturing method of a vinyl system (**) polymer does not have a limit, and can 
use usual technique, such as a bulk-polymerization method, a suspension-polymerization method, an emulsion- 
polymerization method, a massive-suspension-polymerization method, and a solution-bulk-polymerization 
method. 

[0033] In the resin constituent containing a rubber strengthening styrene resin, the resin different from a rubber 
strengthening styrene resin and it can be blended, and enhancement of a mechanical property, grant of an 
a nti electricity characteristic, enhancement of abrasion resistance or high sliding nature, and chemical resistance 
can be improved. As such a resin, poly-halogenation vinyl system resins, such as a polyolefine system resin and 
a polyvinyl chloride, Poly-halogenation vinylidene resin, such as a polyvinylidene fluoride and a polyvinylidene 
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chloride, Poly-tetrapod halogenation ethylene system resins, such as a polytetrafluoroethylene. Polyoxyalkylene 
series resins, such as a polyoxymethylene, a polyamide system resin, A polyoxyalkylene-polyamide copolymer 
system resin, a polyethylene terephthalate. Polyester system resins, such as a polybutylene terephthalate and . 
polyethylenenaphthalate. Polyvinyl alkylether system resins, such as a polycarbonate system resin and a 
polyvinyl methyl ether, a polyvinyl acetate system resin, a polyurethane system resin, a polysulfone resin, a 
polyphenylene-sulfide resin, a polyarylate resin, silicone resin, etc. are mentioned. 

[0034] Of the resin constituent containing a rubber strengthening styrene resin, if many [ if too few, the target 
property cannot be improved and / conversely / too ], since the property of a rubber strengthening styrene resin 
will be spoiled, 1 - 60% of the weight of a resin constituent is 5 - 50 % of the weight desirable still preferably, and, 
as for the content of resins other than a rubber strengthening styrene resin, mixing according to the purpose is 
desirable. 

[0035] The degree of hardness and elastic modulus of a polishing layer which are obtained fall as the content of 
tlie rubber in the resin constituent used as the polishing layer of this invention needs to take into consideration 
the dynamic physical properties of the polishing layer obtained and the content of rubber specifically increases 
it As for the degree of hardness of a polishing layer, it is desirable that the domains of ****** durometer 
degree-of-hardness D are 40-90, a degree of hardness becomes poor [ the flat nature of the local irregularity of 
a semiconductor substrate ] at a parvus case, and when conversely large, the inclination a scratch blemish, 
becomes easy to generate on a semiconductor substrate front face is seen. A degree of hardness gives the 
polishing property with more desirable it being 55-85 still preferably. The elastic modulus of a polishing layer is 
JIS. There is an inclination that it is desirable that it is the domain of 100-10000MPa in the bending elastic 
modulus measured by K7203 by the bending test technique of the rigid plastic a publication, a bending elastic 
modulus becomes poor [ the flat nature of the local irregularity of a semiconductor substrate ] at a parvus case, 
and the imitation nature to the wave of a semiconductor substrate falls in being conversely large, and flat nature 
in the whole substrate cannot be performed uniformly. A bending elastic modulus gives the polishing property 
with more desirable it being 300-3000MPa still preferably. Although the content of the rubber in a resin 
constituent is decided in consideration of the dynamic physical properties of a polishing layer, it is 10 - 40% of 
the weight of a domain still preferably five to 80% of the weight preferably. 

[0036] The polishing layer of this invention may have the work which fabricates a resin sheet for the constituent 
which carried out melting kneading of the constituent with which the polymerization of the resin was carried out 
with the hot blender or the extruder beforehand, or the mixture which mixed a resin matrix and rubber grain with 
the mill with an injection molding machine, an injection press briquetting machine, an extrusion-molding machine, 
etc. by the bottom of presence of the mixture of a resin matrix and rubber grain or rubber grain, and is made into 
a desired size if needed performed 

[0037] It comes to be reflected more notably [ when too thin / the mechanical property of the turn table located 
in the cushion layer preferably used as a substratum of this polishing layer, or its lower layer / a polishing 
property ] than the mechanical property of this polishing layer [ itself ], and on the other hand, if a polishing layer 
thickness is too thick, it will stop reflecting the mechanical property of a cushion layer, the imitation nature to 
the wave of a semiconductor substrate will fall, and it will become unable to perform flat nature in the whole 
substrate uniformly. Therefore, as for the polishing layer thickness of this invention, it is desirable that it is the 
domain of 0.3-5mm, and it is more desirable that it is the domain and the domain of 0.5-1.5 moremm which are 
0,5-3mm. 

[0038] It is desirable that the slot and the hole are prepared in the front face for the purpose of promoting the 
issue from there [ to a polished surface / the supply and there ] in contact with the semiconductor substrate of 
an abrasive material in the polishing layer of this invention. As a configuration of a slot, various configurations, 
such as a concentric circle, a whori, radiation, and the squares, are employable. As a cross-section configuration 
of a slot, configurations, such as a rectangular head, the trigonum, and a semicircle, are employable. A depth of 
flute is a domain from 0.1mm to this polishing layer thickness, the domain of the width efface of a slot is 0.1- 
5mm, and the pitch of a slot can be chosen in 2-1 00mm. The hole may penetrate the polishing layer and does 
not need to penetrate it. The diameter of a hole can be chosen in 0.2-5mm. Moreover, the pitch of a hole can be 
chosen in 2-1 00mm. 

[0039] It is desirable to prepare a cushion layer together with the above-mentioned polishing layer, and to 
consider as a polishing pad in this invention. 

[0040] Although rubber besides the nonwoven fabric (for example, tradename Suba made from ********400) 
which sank in the polyurethane used general-purpose now, a foaming elastic body, foamed plastics, etc. can be 
used for the cushion layer in this invention and it is not limited especially, its cushion layer which has the 
property that a bulk-modulus is 60 or more MPas, and a tension elastic modulus is 0,1-20MPa is desirable. The 
homogeneity (uniformity) of the flat nature of the whole semiconductor substrate surface tends to be spoiled for 
a tension elastic modulus by the parvus case. When a tension elastic modulus is large, there is an inclination that 
the homogeneity (uniformity) of the flat nature of the whole semiconductor substrate surface is spoiled. The still 
desirable domain of a tension elastic modulus is 0.5-1 OMPa. 

[0041] With a bulk-modulus, an isotropic impressed pressure is applied to the device under test which measured 
the volume beforehand, and the volume change is measured here. It is the definition bulk-modulus = impressed- 
pressure/(volume of volume change / origin). For example, bulk-moduluses are 1400MPas, if the original volume 
is 3 1cm and the volume change when putting an impressed pressure on this 0.07 MPas isotropic is 3 0.00005cm. 
A device under test is immersed in underwater [ which measures the volume beforehand and put the device 
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under test into the container after that as one of the measuring methods of a bulk-modulus ], and the technique 
of putting this container into a pressurized container, applying an impressed pressure, and measuring volume 
change and the impressed pressure of a device under test from transition of the height of the water of an inner 
container is raised. Although avoiding is desirable as for what the immersed liquid makes swell a device under 
test, or is destroyed, and it will not be limited especially if it is a liquid, water, mercury, a silicone oil, etc. can be 
raised, for example. A tension elastic modulus makes a cushion layer the shape of a bumb bell shape, a tensile 
stress is applied, and tension asymmetry (the length of = hauling length change / origin) pulls in the domain to 
0.01-0.03, measures stress, and is defined by tension elastic-modulus = (tension asymmetry is the tension stress 
at 0.03:00) (- (tension asymmetry is the tension stress at 0.01:00)) / 0.02. 

[0042] Especially although rubber is mentioned and the elastomer which is not foamed, such as natural rubber, a 
nitriJe rubber, neoprene rubber, a polybutadiene rubber, a polyurethane rubber, and silicone rubber, can 
specifically be raised as a component which constitutes the cushion layer which has such a property, it is not 
necessarily limited to these. The domain of the thickness with a desirable cushion layer is 0.1 -100mm. The 
. homogeneity (uniformity) of the flat nature of the whole semiconductor substrate surface tends to be spoiled for 
thickness by the parvus case. Conversely, when thickness is large, part flat nature tends to be spoiled. The still 
desirable domain of thickness is 0.2-5mm. A stiti desirable domain is 0.5-2mm. 

[0043] The polishing pad of this invention is used by fixing to a turn table. It is necessary to fix and so that a 
cushion layer may not shift from a turn table at the time of polishing in that case, and it is necessary to fix so 
that a polishing layer may not shift from a cushion layer. It is not limited especially although how to draw in from 
the technique and the turn table which are fixed with the technique of fixing by the double faced adhesive tape 
or adhesives, and fix a cushion layer as the fixed technique of a turn table and a cushion layer etc. can be 
considered. Especially although how to fix by the double faced adhesive tape, the technique of fixing with 
adhesives, etc. can be considered as the technique of fixing a cushion layer and a polishing layer, it is not 
necessarily lirhited. The double faced adhesive tape which sticks a polishing layer and a cushion layer, or what is 
desirable as a glue line can mention concretely the double faced adhesive tape which made the base material the 
elasticity vinyl chlorides which made the base material the foaming sheets of the base-materiaHess acrylic 
adhesives imprint tapes [. such as double-faced-adhesive-tape No.591, ] of NITTO DENKO CORP., such as the 
double faced adhesive tapes 463, 465. and 9204 of Sumitomo 3M, and Sumitomo 3M, such as Y-4913, such as a 
double faced adhesive tape and 447DLs of Sumitomo 3M. 

[0044] When a polishing layer needs to exchange according to the ground of a grade a polishing rate is not 
obtained, after polishing in this invention, it is also possible to remove and exchange a polishing layer for a turn 
table from a cushion layer, where a cushion layer is fixed. Since a cushion layer is durable compared with a 
polishing layer, it is desirable in respect of a cost to exchange only a polishing layer. 

[0045] Hereafter, the polishing technique of the semiconductor substrate which used the polishing pad of this 
invention is explained. 

[0046] The flattening of the irregularity of a concavo-convex metallurgy group wiring of the insulator layer on a 
semiconductor substrate can be carried out using the polishing pad of this invention, using a silica system polish 
agent, an aluminum-oxide system polish agent, a cenum-oxide system polish agent, etc. as an abrasive material. 
First, the polishing equipment possessing a means to rotate the turn table and the polishing head, the turn table, 
or its both sides of a fixed sake for a polishing head and a polishing pad is prepared. And the polishing pad of this 
invention is made to fix so that a polishing layer may stand face to face against a polishing head at the turn table 
of polishing equipment. A semiconductor substrate is fixed to a polishing head by technique, such as a vacuum 
chuck. A turn table is rotated, a polishing head is rotated in the hand of cut and this orientation of a turn table, 
and it pushes against a polishing pad. An abrasive material is supplied from a position whose abrasive material 
enters between a polishing pad and a semiconductor substrate at this time. It pushes and ** is usually performed 
by controlling the force applied to a polishing head. Since it pushes and 0.01-0.2MPa can obtain local flat nature 
as ** it is desirable. 

[0047] By the polishing technique of the semiconductor substrate which used the polishing pad of this invention, 
in order that using a conditioner and roughening a polishing layer front face, before grinding a semiconductor 
substrate may acquire a good polishing property, it carries out preferably. It is the wheel which electrodeposited 
the abrasive grain of a diamond and was fixed, for example, a conditioner is a conditioner of Asahi Diamond 
Industrial Co., Ltd. Model name CMP-M, CMP-N, or CMP-L can be mentioned as an example. The particle size of 
a diamond abrasive grain can be chosen in 10 to 300 micrometers. A conditioner pushes and ** is arbitrarily 
chosen jn the domain of O.OOSMPas to 0.2MPas. 

Since it became timeout time, translation result display processing is stopped. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely, 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 

[Example] Hereafter, an example is met and the detail of this invention is explained further. In addition, in this 
iavehtion, number of copies means weight number of copies, and especially % that is not shown means weight %. 
The graft copolymer of the shape of powder which consists of the polybutadiene latex (0.3 micrometers [ of 
mean rubber particle diameters ], 82% of gel contents) 60 section (solid-content conversion), the styrene 29 
section, and the acrylonitrile 1 1 section as example 1 rubber grain. The vinyl system copolymer which carried out 
the suspension polymerization of the monomer mixture which consists of acrylonitrile 28% styrene 72%, and 
obtained it as a resin matrix The rubber content produced the sheet of ABS plastics with a thickness of 1mm 
with the extrusion-molding machine using what carried out melting kneading and was pelletized by the blend ratio 
used as 20 % of the weight. As a result of observing this sheet by the transmission electron microscope, it 
checked that it was the sea island structure which rubber grain distributed to the resin phase. The bending 
elastics modulus of this sheet were 2000MPas, and ****** durometer degree-of-hardness D was 77. This sheet 
was cut off in a circle with a diameter of 30cm, the recessing was given for the front face in a grid pattern by the 
width efface of 2mm, the depth of 0.5mm, and the pitch width efface of 1.5cm, and the polishing layer was 
produced. 

[0051] Next, as a cushion layer, the nitrile rubber (bulk-modulus =140MPa, hauling elastic-modulus =4.5MPa) 
with a thickness of 1mm and this polishing layer were stuck by double-faced-adhesive-tape No-591 of NITTO 
DENKO, and the polishing pad was created. 

[0052] Next, this polishing pad is stuck on a turn table by double-faced-adhesive-tape 442J (double faced 
adhesive tape which made the polyester film the base material) of Sumitomo 3M. Conditioner of Asahi Diamond 
Industrial Co., Ltd. Model name CMP-M (diameter of 14.2cm) is used. It was made to rotate in a turn table and 
this orientation by forcing pressure 0.04MPa, turn-table rotational frequency 24rpm, and conditioner rotational 
frequency 24rpm, and conditioning of a polishing pad was performed for 3 minutes, supplying a pure water by part 
for 10ml/. 

[0053] Next, the semiconductor substrate which formed aluminum wiring with a 0.25 micrometer width of face 
and a height of 1 .2 micrometers at the spacing of 0.5mm on the 4 inch silicon wafer, and was formed so that 
might become about a tetrapod ethoxy silane on it and it might become in thickness of 3 micrometers about an 
insulator layer by CVD further was prepared. The level differences of the irregularity on the front face of an 
insulator layer on the semiconductor substrate before this polishing were 1 1000, 11500, and 11200 or 1 1400A in 
1 1000A and four circumference fractions in the wafer center section. Attach this semiconductor substrate in the 
polishing head of a grinder, it is made to rotate by 36rpm, and the turn table which fixed the polishing pad was 
rotated in the hand of cut and this orientation of a polishing head by 36rpm. and polishing was carried out for 10 
minutes by polishing pressure force 0.04MPa, supplying a silica system polish agent by part for 50ml/. The level 
differences- of the irregularity on the front face of an insulator layer on the semiconductor substrate after 
polishing were 140, 180, and 150 or 1 60A in 1 70A and four circumference fractions in the wafer center section. 
Moreover, the thickness of the insulator layer of a wafer center section was 1.6 micrometers, and the thickness 
of a 3mm insulator layer was 1 .5 micrometers from the wafer edge. Thus, the homogeneity of the flat nature of 
the 4 inches whole semiconductor substrate surface is acquired, and uniform polishing is attained to near the 
wafer edge. Moreover, in a semiconductor substrate front face, a scratch blemish was not observed at all. 
As an example 2 cushion layer, the same polishing layer as the wet foaming polyurethane (bulk-modulus =3MPa, 
hauling elastic-modulus =50MPa) with a thickness of 1.2mm and the example 1 which sink into a polyurethane 
solution and were acquired in the nonwoven fabric was stuck, was carried out by double-faced-adhesive-tape 
442J (double faced adhesive tape which made the polyester film the base material) of Sumitomo 3M, and the 
polishing pad was produced. The conditioning technique of a polishing pad and the polishing technique of a 
semiconductor substrate were performed on the same conditions as an example 1. 

[0054] The level differences of the irregularity on the front face of an insulator layer on the semiconductor 
substrate after polishing were 280. 260, and 2900 or 270A in 240A and four circumference fractions in the wafer 
center section. Moreover, the thickness of the insulator layer of a wafer center section was 1.5 micrometers, and 
the thickness of a 3mm insulator layer was 1.4 micrometers from the wafer edge. Thus, the homogeneity of the 
flat nature of the 4 inches whole semiconductor substrate surface is acquired, and uniform polishing is attained 
to near the wafer edge. Moreover, in a semiconductor substrate front face, a scratch blemish was not observed 
at all. 

In example 3 example 1, the sheet of ABS plastics was produced by the blend ratio which becomes 40 % of the 
weight about a rubber content. As a result of observing this sheet by the transmission electron microscope, it 
checked that it was the sea island structure which rubber grain distributed to the resin phase. The bending 
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elastics modulus of this sheet were SOOMPas, and ****** durometer degree-of-hardness D was 66. The 
production technique of a polishing layer and a polishing pad, the conditioning technique of a polishing pad, and 
the polishing technique of a semiconductor substrate were performed on the same conditions as an example 1 . 
[0055] The level differences of the irregularity on the front face of an insulator layer on the semiconductor 
substrate after polishing were 240, 190, and 160 or 230A in 190A and four circumference fractions in the wafer 
center section. Moreover, the thickness of the insulator layer of a wafer center section was 1.4 micrometers, and 
the thickness of a 3mm insulator layer was 1.4 micrometers from the wafer edge. Thus, the homogeneity of the 
flat nature of the 4 inches whole semiconductor substrate surface is acquired, and uniform polishing is attained 
to near the wafer edge. Moreover, in a semiconductor substrate front face, a scratch blemish was not observed 
at all. 

In example 4 example 1 , the sheet of ABS plastics was produced by the blend ratio from which a rubber content 
becomes 20 % of the weight about the graft copolymer of the shape of powder which consists [ micrometers / 
0^ ] of 10 weight section (solid-content conversion), the styrene 29 section, and the acrylonitrile 1 1 section in 
50 weight section and 1 .0 micrometers of mean rubber particle diameters, and the vinyl system copolymer which 
carried out the suspension polymerization of the monomer mixture which consists of acrylonitrile 28% styrene 
72%, and obtained it as a resin As a result of observing this sheet by the transmission electron microscope, it 
checked that it was the sea island structure which rubber grain distributed to the resin phase. The bending 
elastics modulus of this sheet were 1 SOOMPas, and ****** durometer degree-of-hardness D was 80. The 
production technique of a polishing layer and a polishing pad, the conditioning technique of a polishing pad, and 
the polishing technique of a semiconductor substrate were performed on the same conditions as an example 1. 
[0056] The level differences of the irregularity on the front face of an insulator layer on the semiconductor 
substrate after polishing were 200, 190, and 230 or 170A in 180A and four circumference fractions in the wafer 
center section. Moreover, the thickness of the insulator layer of a wafer center section was 1 .5 micrometers, and 
the thickness of a 3mm insulator layer was 1.4 micrometers from the wafer edge. Thus, the homogeneity of the 
flat nature of the 4 inches whole semiconductor substrate surface is acquired, and uniform polishing is attained 
to near the wafer edge. Moreover, in a semiconductor substrate front face, a scratch blemish was not observed 
at ail. * 

The example of comparison 1 polyether system urethane-polymer (horse mackerel ****** L-325 by uni-royal 
company) 78 weight section, the 4 and 4 -methylene-screw 2-chloroaniline 20 weight section, and the hollow 
macromolecule microsphere (Expancel 551 made from ************ DE) 1.8 weight section were mixed with RIM 
making machine, it breathed out to metal mold, and the macromolecule Plastic solid was produced. This 
macromolecule Plastic solid was sliced in 1.2mm thickness with the slicer, the sheet of hard foaming 
polyurethane was produced, the same recessing as an example 1 was given and the polishing layer was produced. 
58 and the density were [ 0.80 and the closed-cell pitch diameter of ****** durometer degree-of-hardness D of 
this polishing layer ] 33 micrometers. Moreover, bending elastics modulus were 350MPas. Next, it carried out on 
the same conditions as an example 1 except producing a polishing pad by the same technique as an example 2, 
and performing the conditioning technique of this polishing pad on the same conditions as an example 1, and 
making polishing time into 9 minutes in the polishing technique of a semiconductor substrate. 
[0057] The level difference of the irregularity on the front face of an insulator layer on the semiconductor 
substrate after polishing was 330,250,340,300A in 280A and four circumference fractions in the wafer center 
section. Moreover, the thickness of the insulator layer of a wafer center section was 1 .5 micrometers, and the 
thickness of a 3mm insulator layer was 1 .4 micrometers from the wafer edge. 

1.2mm in thickness and ****** durometer degree-of-hardness D which were sliced from the same 
macromolecule Plastic solid as the example 1 of example of comparison 2 comparison used 61, 0.70 and the 
closfed-ceil pitch diameter used [ the density ] the hard foaming polyurethane sheet of 420MPas, and 29 
micrometers and the bending elastic modulus performed production of a polishing pad, and conditioning of this 
polishing pad like the example 1 of a comparison. Next, the semiconductor substrate was ground like the example 
1 of a comparison. When, as for polishing time, it takes for 1 1 minutes that the level difference of the irregularity 
on the front face of an insulator layer on the semiconductor substrate after polishing makes the same level as 
the example 1 of a comparison reach and it doubles with the example 1 of a comparison at it, it turns out that 
variation is in a polishing speed. 

In the example 1 of example of comparison 3 comparison, the macromolecule Plastic solid was produced without 
adding a hollow macromolecule microsphere. This macromolecule Plastic solid was sliced in thickness of 1.2mm 
with the slicer, and the sheet of non-foamed hard polyurethane was produced. In addition, the bending elastics 
modulus of this sheet were 1250MPas, and ****** durometer degree-of-hardness D was 75. The same 
recessing as an example 1 was given and the polishing layer was produced. The conditioning technique of a 
polishing pad and the polishing technique of a semiconductor substrate were performed on the same conditions 
as an example 1. 

[0058] The level differences of the irregularity on the front face of an insulator layer on the semiconductor 
substrate after polishing were 430, 490, and 520 or 350A in 480A and four circumference fractions in the wafer 
center section. Moreover, the thickness of the insulator layer of a wafer center section was 1.6 micrometers, and 
the thickness of a 3mm insulator layer was 1,3 micrometers from the wafer edge. On the semiconductor 
substrate after polishing, many scratch blemishes the width of face of 30-50 micrometers, the depth of 0.05-0.1 
micrometers, and whose lengths are 65-2540 micrometers were observed. 

The polishing layer and the polishing pad were produced like the example 1 from the sheet of polycarbonate resin 
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with a thickness [ of example of comparison 4. marketing ] of 1mm. In addition, the bending elastics modulus of 
this sheet were ZIOOMPas, and ****** durometer degree-of^hardness D was 78. The polishing layer and the 
polishing pad were produced like the example 1, and the conditioning technique of a polishing pad and the 
polishing technique of a semiconductor substrate were performed on the same conditions as an example 1. 
[0059] The level differences of the irregularity on the front face of an insulator layer on the semiconductor 
substrate after polishing were 330. 290. and 420 or 450A in 360A and four circumference fractions in the wafer 
center section. Moreover, the thickness of the insulator layer of a wafer center section was 1 .6 micrometers, and 
the thickness of a 3mm insulator layer was 1.2 micrometers from the wafer edge. On the semiconductor 
substrate after polishing, many scratch blemishes the width efface of 30-50 micrometers, the depth of 0.03-0,05 
micrometers, and whose lengths are 65-1 340 micrometers were observed. 

The- polishing layer and the polishing pad were produced like the example 1 from the sheet of nylon 6 resin with a 
thickness [ of example of comparison 5 marketing ] of 1 mm. In addition, the bending elastics modulus of this 
sheet were 820MPas, and ****** durometer degree-of-hardness D was 68. The conditioning technique of a 
polishing pad and the polishing technique of a semiconductor substrate were performed on the same conditions 
as an example 1. 

[0060] The level differences of the irregularity on the front face of an insulator layer on the semiconductor 
substrate after polishing were 330, 290, and 32Q or 350A in 320A and four circumference fractions in the wafer 
center section. Moreover, the thickness of the insulator layer of a wafer center section was 1 .6 micrometers, and 
the thickness of a 3mm Insulator layer was 1.4 micrometers from the wafer edge. On the semiconductor 
substrate after polishing, many scratch blemishes the width efface of 30-50 micrometers, the depth of 0.02-0.05 
micrometers, and whose lengths are 35-1200 micrometers were observed. It is hard that a scratch blemish does 
not occur in the examples 1-4 since a scratch blemish occurs in the polishing layer of the resin which consists 
of a homogeneous polymer which does not contain a rubber component as shown in the examples 3-5 of a 
comparison, and it is thought that it being mixed with a sufficient balance of the rubber grain which is soft to a 
resin matrix and is sticky, and they carrying out a phase separation, and forming sea island structure is involving. ' 



[Translation done.] 
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